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© Tyre for motor-vehicle wheels provided with a tread producing a low rolling noise. 
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© A tread for motor-vehicle tyres has a raised 
pattern formed of a plurality of shaped blocks (7) 
distributed according to circumferential rows (3, 4, 5, 
6) disposed parallelly in side by side relation. The 
number of the shaped blocks (7) arranged in each 
row gradually increases on passing from the equato- 
rial plane (X-X) to the side edges (la) of the tread 
(1). Thus a gradual increase in the longitudinal stiff- 
ness of the shaped blocks (7) is achieved on pass- 
ing from the side edges (1a) of the tread (1) to the 
equatorial plane (X-X), which brings about a reduc- 
tion in the mobility of said blocks on the imprinting 
area and a greater quietness of the tyre in use. 
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The present invention r lat s to a tyr for mo- 
tor-vehicl wheels provided with a tread producing 
a low rolling noise, which comprises a raised pat- 
tern formed of a plurality of shaped blocks distrib- 
ut d in parallel circumferential rows bounded by 
longitudinal grooves extending ctrcumferentially of 
th tyre and each comprising a given number of 
shaped blocks separated from each other by re- 
spective transverse cuts. 

It is known that tyres for road motor-vehicles 
have a plurality of longitudinal grooves and trans- 
verse cuts on the tread, which define a plurality of 
shaped blocks thereon, said blocks being distrib- 
uted according to a specific pattern suitably stud- 
ied. 

Within said pattern the longitudinal grooves by 
ffect of which the shaped blocks are distributed in 
several side by side rows, give the tyre the desired 
features of directional control stability and road hol- 
ding in relation to the drift thrusts directed parallelly 
of the wheel axis. The transverse cuts, in turn, give 
th tyre the desired tractive features, that is the 
capability of efficiently transmitting the tangential 
thrusts parallel to the running direction during the 
speeding up and slowing down steps of the ve- 
hicle. In principle, the tractive power of the tyre 
t nds to become greater as the number of the 
transverse cuts arranged in the tread increases and 
th orientation of the cuts themselves approaches 
the perpendicular to the running direction. 

In addition, the longitudinal grooves and trans- 
verse cuts cooperate in performing an efficient 
draining action of the water from the imprinting 
area of the tyre during the running on a wet road- 
bed. 

The presence of the transverse cuts and lon- 
gitudinal grooves however causes the well known 
ffect of noise produced by the tyre rolling. In 
gr ater detail, one of the main causes of the rolling 
noise has been found in the continuous succession 
of impacts of the shaped block comers on the 
road-bed. 

Another contributory cause in generating noise 
is given by rubbings that the shaped blocks un- 
dergo in contact with the road-bed when they enter 
and leave the imprinting area. These rubbings are 
essentially due to the deformations necessarily un- 
dergone by the tread, in that its outer surface 
which in a free state has a convex conformation 
with a double bending, as known, inevitably be- 
comes flat against the road-bed. 

The dynamic actions causing the deformation 
of the tr ad between the ntry and exit regions to 
and from th imprinting area also giv rise to a 
cyclic volum trie variation of th grooves and cuts 
defined between the shaped blocks, which brings 
about a cyclic compressiv and decompr ssiv 
action on the air contained in th groov s and cuts. 



Thes ph nomena of air compression and decom- 
pr ssion help in causing th g n ration of noise 
produced by th tyr rolling. 

Th known art sugg sts s v ral xpedi nts for 

5 limiting the noise produced by the tyre rolling as 
much as possible. 

One expedient which as been adopted for a 
long time essentially consists in differentiating the 
longitudinal dimensions, that is those along the 

io circumferential extension, of the single shaped 
blocks. In other words, the blocks are disposed on 
the circumferential extension of the tread according 
to two or more differentiated pitch values distrib- 
uted in a circumferential succession, usually re- 

15 f erred to as "pitch sequence" which is generally 
studied so as to achieve the maximum possible 
unevenness over the whole circumferential exten- 
sion. In this manner the pressure waves generated 
by the impacts and rubbings of the blocks do not 

20 take place according to a specific frequency on 
which most of the acoustic energy generated as a 
result of rolling would be concentrated. In other 
words, the acoustic energy is distributed over a 
wide frequency range, thereby eliminating the trou- 

25 blesome effect of noise usually known as "squirrel 
effect". 

Still for the purpose of distributing the acoustic 
energy over a greater number of frequencies, it has 
also been suggested to carry out the offsetting, 

30 with respect to each other, of the blocks belonging 
to circumferential rows disposed consecutively in 
side by side relation. This solution however makes 
it difficult to drain the water from the centre of the 
contact area towards the outer edges of the tread 

35 and therefore makes it necessary to increase the 
width of the longitudinal grooves for achieving a 
sufficient draining action. 

Another expedient consists in giving the trans- 
verse cuts a suitably inclined orientation with re- 

40 spect to the perpendicular to the running direction. 
This enables the impacts of the block comers on 
the road-bed to be "smoothed" but, on the other 
hand, it impairs the tractive features of the tyre. 
A considerable reduction of the noise produced 

45 by rolling has been achieved by forming additional 
cuts usually referred to as "sipes " in the shaped 
blocks, said sipes being adapted to increase the 
elastic deformability of the blocks. This solution too 
enables the impact of the block on the road-bed to 

so be smoothed, thereby causing a reduction of the 
noise resulting from impacts. However the greater 
deformability of a block will tend to increase the 
noise effects resulting from rubbings. 

By way of xampl of th abov d scribed 

55 stat of th art, pi ase r fer to the Italian Pat nt 
application No. 20284A/90 in th nam of th same 
Applicant. 



2 



3 



EP 0 627 332 A1 



4 



In accordance with th pr sent inv ntion it has 
be n found that by arranging in the circumf r ntial 
rows close to th equatorial plan of th tyr or 
c ntr rows, a number of shaped blocks low r than 
that provided in the rows adjacent the side edges 
of the tread or shoulder rows, rt is possible to 
achieve an important reduction of the noise pro- 
duced by rolling of the tyre without impairing the 
tractive and direction control features of said tyre 
and its efficiency in water draining. 

In particular, the invention relates to a tyre for 
vehicle wheels, in particular motor-vehicle wheels, 
provided with a tread producing a low rolling noise, 
characterized in that each of said rows has an 
amount of shaped blocks greater than the amount 
of shaped blocks present in the row disposed con- 
secutively in side by side relation therewith towards 
the equatorial plane of the tread, in order to give 
the tread a gradually increasing longitudinal stiff- 
ness from the outer side edges thereof towards 
said equatorial plane. 

Close to the equatorial plane at least one con- 
tinuous circumferential rib may be disposed, said 
rib being delimited between two of said longitudinal 
grooves. Preferably, two of said circumferential ribs 
are provided and they are symmetrically disposed 
with respect to the equatorial plane of the tread 
and mutually separated by a central groove. 

According to a further feature of the invention, 
in each row of said shaped blocks the transverse 
cuts define an impact angle with the adjacent lon- 
gitudinal grooves which has a greater width than 
the impact angle formed with the transverse cuts of 
the block row disposed consecutively in side by 
side relation therewith towards the equatorial plane. 

In greater detail, the value of the impact angle 
in the block rows that are closest to the equatorial 
plane is in the range of 15 • to 25 # , whereas in the 
block rows closest to the side edges of the tread 
said impact angle is in the range of 70* to 105*. 

Advantageously, each of said rows has first 
transverse cuts each extending consecutively of 
one of the first transverse cuts belonging to the 
block row disposed adjacently in side by side 
relation. 

Said first cuts consecutively aligned define 
continuous transverse grooves each extending from 
the corresponding outer side edge of the tread as 
far as close to said equatorial plane. 

Each of said transverse grooves, starting from 
the corresponding outer side edge has one straight 
portion substantially perpendicular to the longitudi- 
nal grooves, a curved union portion and a second 
straight portion disposed obliqu ly r lativ to said 
longitudinal groov s. 

In addition, at least on of said block rows has 
s cond transv rse cuts each of them being inter- 
mediate between tw f said first cuts. 



Pr f r ntially, th second cuts are associated 
with out r should r rows, adjacent to the out r sid 
dg s of th tr ad, and inn r shoulder rows dis- 
posed sid by sid with th out r should r rows 
5 towards the equatorial plane. 

Each of said second cuts is spaced apart a 
varying distance from the first cuts contiguous 
therewith and has a lower width than the first cuts. 
In particular, the ratio between the width of the 
10 second cuts and that of the first cuts is in the range 
of 50% to 100%. 

It is also provided that the blocks of at least 
one of said rows should each have at least one 
transverse slot extending towards said equatorial 
75 plane over a portion of lower width than the width 
of the block itself, in the extension of one of said 
second cuts. Said transverse slots are preferentially 
associated with outer centre rows disposed con- 
secutively and side by side with the inner shoulder 
20 rows towards the equatorial plane of the tread. 

Each of said transverse slots extends over 
about half the width of the respective block. 

At least one of said block rows further com- 
prises third cuts extending parallel to said first and 
25 second transverse cuts. In greater detail, said third 
transverse cuts are associated with outer shoulder 
rows adjacent to the outer side edges of the tread. 

Advantageously, the longitudinal grooves sepa- 
rating the outer shoulder rows from the block rows 
30 contiguous thereto are interrupted in the portions 
included between each of the third cuts and one of 
the first and second contiguous cuts. 

The third cuts preferentially have a lower width 
than said first and second transverse cuts. In great- 
35 er detail, along the extension of each of said third 
cuts there is defined an inner portion facing said 
equatorial plane and having a width lower than 1 
mm and an outer portion of greater width than the 
inner portion. 

40 Further features and advantages will become 

more apparent from the detailed description of a 
preferred embodiment of a tread pattern producing 
low rolling noise, in particular for motor-vehicle 
tyres, according to the present invention, given 

45 hereinafter by way of non-limiting example with 
reference to the accompanying drawings, in which: 

- Fig. 1 shows the plan extension of a tread 
portion in accordance with the present inven- 
tion; 

so - Fig. 2 is a graph showing the variation in the 
longitudinal stiffness of the tread in question 
at different points of its transverse extension; 

- Rg. 3 is a diagram showing th variation in 
the number f shaped blocks provided in th 

55 diff r nt circumfer ntial rows disposed con- 

secutiv ly in side by side relation along th 
transv rse xt nsion of th tread. 
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Ref rring to the drawings, a tr ad producing a 
low rolling noise in particular for motor-vehicl 
tyr s in accordance with th pr sent inv ntion has 
been gen rally identified by r f r nee num ral 1 . 

The tread 1 conventionally has a plurality of 
longitudinal grooves 2, spaced apart a suitable 
distance from each other and extending in a cir- 
cumferential direction relative to the tyre with which 
th tread is associated. Such grooves 2 define on 
th width of the tread 1, a plurality of circumferen- 
tial rows 3, 4, 5, 6 disposed parallelly in side by 
side relation and extending circumferentially of the 
tyre and each comprising a given number of 
shaped blocks 7. 7a, 7b separated from each other 
by respective transverse cuts suitably oriented rel- 
ative to the longitudinal grooves 2. 

In accordance with the present invention, ad- 
vantageously each of the circumferential rows 3, 4, 
5, 6 has an amount of shaped blocks 7, 7a, 7b 
gr ater than the amount of blocks present in the 
row disposed side by side and consecutive thereto 
towards the equatorial plane of the tread 1 denoted 
by line X-X in Rg. 1 . In other words, the number of 
blocks 7, 7a, 7b present in each row 3, 4, 5, 6 
gradually increases on passing from the central 
area towards the side edges 1a of the tread 1 . 

This expedient enables the tread 1 to acquire a 
longitudinal stiffness gradually increasing from the 
outer side edges thereof towards the equatorial 
plane X-X, for the purposes to be clarified in the 
following. 

The Applicant has observed that the variation 
in the number of blocks present in adjacent rows 
produces considerable effects in the finished tyre 
and during its use when the number of block rows 
on each centre line of the tyre is not lower than 3 
and preferably not higher than 5. 

In the particular embodiment shown referring to 
a prototype tyre measuring 205/50-R-15, at the 
equatorial plane X-X of the tread 1 it is provided 
that the number of blocks 7 be substantially zero, 
as at least one circumferential continuous rib 1 1 is 
located at said area, said rib being delimited be- 
tween two of said longitudinal grooves 2. In particu- 
lar, the presence of two circumferential ribs 11 
disposed symmetrically of the equatorial plane X-X 
is preferably provided, said ribs being mutually 
separated by a centre groove 12 having substan- 
tially the same width as the individual ribs 11. 
Obviously, as the axial sizes of the tyre increase, 
there may be also an increase in the number of 
said ribs, although preferably said number should 
never be high r than three. 

Externally of each rib 11, that is moving away 
from th equatorial plan X-X, th r is an inner 
central r w 3, an out r central row 4, an inner 
should r row 5 and an out r should r row 6, said 
rows being disposed consecutiv ly in sid by side 



r lation. 

Each of said rows 3, 4, 5, 6 has first transv rse 
cuts 8 each of which, advantageously, consecu- 
tiv ly faces on of th first transv rse cuts 8 be- 

5 longing to the adjacent row or rows of shaped 
blocks disposed in side by side relation therewith. 

Practically, the first transverse cuts 8 as a 
whole define continuous transverse grooves 13 
each extending from the corresponding outer side 

10 edge 1a of the tread 1 until close to the equatorial 
plane X-X and more particularly until close to one 
of the circumferential ribs 11. This solution ad- 
vantageously enables the width of the longitudinal 
grooves to be limited to advantage of the tractive 

75 features of the tyre, the water draining action dur- 
ing a running on a wet road-bed relying on the 
transverse grooves 13 that exhibit an extension 
substantially devoid of interruptions thus allowing 
the water to easily flow towards the outer side 

20 edges of the tread 1 . 

In the connection, as can be viewed from Rg. 
1, the longitudinal grooves 2 have a lower width 
than the first transverse cuts 8 and the transverse 
grooves 13 generated by said transverse cuts 8. In 

25 greater detail the ratio between the width "I" of the 
longitudinal grooves 2 and the width "L" of the first 
transverse cuts 8 is provided to be included be- 
tween 0.6 and 0.2 and preferably corresponds to 
0.4. 

30 In addition, each of the transverse grooves 13 

starting from the corresponding side edge 1a 
should exhibit one straight portion substantially per- 
pendicular to the longitudinal grooves 2 and ex- 
tending close to the respective shoulder rows 5, 6, 

35 one curved union portion extending close to the 
outer central row 4 and a second straight portion 
disposed obliquely of the longitudinal grooves 2 
and located close to the inner central raw 3. 

As regards said straight portion, in its axiaJly 

40 outermost section that is the section decreasing 
towards the tyre sidewall, it can take an inclination 
greater than 90 * relative to the equatorial plane of 
the tyre, even if said inclination preferably should 
not be higher than 105 • . 

45 In conclusion, due to the arrangement of the 
transverse grooves 13, in each block row 3, 4, 5, 6 
the transverse cuts 8 form with the adjacent lon- 
gitudinal grooves 2, an impact angle "a" the am- 
plitude of which is greater than that of the impact 

50 angle formed with the transverse cuts 8 of the 
block row disposed consecutively in side by side 
relation towards the equatorial plane X-X. 

In other words, th impact angle "a" f the 
blocks 7 pr sent in th drff r nt rows 3, 4, 5, 6 

55 gradually increases from the equatorial plane X-X 
towards the outer side edges 1a of th tread. 

In more d tail, th valu of th impact angle a 
in the inner central rows 3 closest to the equatorial 
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plane X-X should be in th rang of 15° to 25°, 
wh reas th valu of th impact angle a in th 
out r should r rows 6 closest to th side edges 1a 
of th tr ad 1 should be in th rang of 70° to 
105°. 

In the embodiment shown, the value of the 
impact angle a gradually increases moving away 
from the equatorial plane X-X, from 20° at the 
inner centre rows 3, to 90* at the outer 6 and inner 
5 shoulder rows. 

In addition one or more of the block rows, in 
the embodiment shown the outer 6 and inner 5 
shoulder rows, should be provided with second 
transverse cuts 9 each of them being intermediate 
between the first cuts contiguous thereto and 
spaced apart a varying distance therefrom. 

This varying distance enables suitable pitch 
sequences, which are as much as possible uneven, 
to be defined on the tread, for the purpose of 
reducing the tyre noise to the greatest degree, as 
already said. 

Preferably the second transverse cuts 9 have a 
lower width "U" than the first cuts 8. More particu- 
larly, the ratio between the width of the second 
cuts 9 and the width of the first cuts 8 is in the 
range of 50% to 100%, and preferably corresponds 
to approximately 70%. 

The presence of the second transverse cuts 9 
in the shoulder rows 5, 6, doubles the number of 
blocks 7, 7a, 7b defined therein by the first cuts 8. 

In the connection it is apparent that the ratio 
between the block number in two side by side 
block rows varies on varying of the number of the 
additional cuts (second transverse cuts 9) inter- 
mediate between the main cuts (first transverse 
cuts 8), so that said ratio can be made different 
from two, if convenient, by increasing or decreas- 
ing the number of said additional cuts, even in a 
different manner, between the different pairs of 
main cuts. 

Transverse slots 9a stretch out in the extension 
of the second cuts 9 in the blocks 7 belonging to 
the adjacent rows (in the case shown the outer 
centre rows 4) towards the equatorial plane X-X 
according to a portion of lower width than that of 
the corresponding blocks 7. 

In greater detail, each of the transverse slots 
9a stretches out for about half the width of the 
respective block 7, according to an extension sub- 
stantially parallel to that of the first cuts 8 bounding 
the block itself. 

The presence of the transverse cuts 9a in the 
blocks 7 belonging to th outer centre rows 4 
causes th amount of blocks pr sent in said r ws 
t be virtually increased, to th nds of a good 
operation of the tyres, as far as th achiev ment of 
a valu included between th amount of blocks 
g nerated in the outer centr rows 4 by the pr s- 



nc of the first cuts 8 and th amount of blocks 
gen rated in th inn r should r rows 5 by th 
pr senc of th first and second cuts 8 and 9. 
One or mor of th block rows, in th case 

5 shown the outer shoulder rows 6, are also provided 
with third transverse cuts 10 extending parallel to 
the first and second transverse cuts 8, 9 at a 
suitably spaced apart position therefrom. The pres- 
ence of the third cuts 10 in each outer shoulder 

10 row 6 substantially doubles the number of blocks 
7a, 7b already defined therein by the presence of 
the first and second cuts 8, 9. 

In particular, it has been ascertained that in 
order to have important and considerable advan- 

75 tages in a tread in accordance with the invention, 
the number of blocks present in the inner centre 
row 3 must preferably be included between 40 
blocks maximum and 20 blocks minimum. 

As can be viewed from Fig. 1 , the extension of 

20 the longitudinal groove , 2 intermediate between 
each of the outer 6 and inner 5 shoulder rows is 
provided to be interrupted according to an alternate 
sequence, at the end of each of the third cuts 10. 
Therefore, each of the outer shoulder rows 6 exhib- 

25 its linked blocks 7a formed of one piece construc- 
tion with the blocks 7 belonging to the adjacent 
inner shoulder row 5 alternating with free blocks 7b 
which are at least partly disengaged from said 
blocks 7. 

30 The third transverse cuts 10 preferably have a 

width L" which is smaller than that of the first and 
second transverse cuts 8, 9. In a preferential solu- 
tion, each of the third cuts 10 along its axial exten- 
sion has an inner portion 10a facing the equatorial 

35 plane X-X the width of which is preferably lower 
than 1 mm and an outer portion the width of which 
is greater than that of the inner portion 10a. 

In known manner, the first, second and third 
transverse cuts 8, 9, 10 are also provided to be 

40 distributed in such a manner that the blocks 7 
defined on the circumferential extension of the 
tread 1 have differentiated sizes alternating in a 
predetermined sequence, usually referred to as 
"stepped sequence", so that the acoustic energy 

45 produced following the tyre rolling on the road-bed 
is distributed according to a wide frequency range. 

As previously said, the distribution of the above 
described first, second and third transverse cuts 8, 
9, 10 is such that it enables the number of the 

50 blocks 7 associated with the individual centre rows 
3, 4 and shoulder rows 5, 6 to gradually increase 
moving away from the equatorial plane X-X towards 
the side edges 1a of th tread 1. 

Fig. 3 graphically shows th variation in th 

55 number of blocks 7 in the diff r nt rows 3, 4, 5, 6 
defined on th tr ad width. In said figure, the lines 
d noted by A, B, C t D E on th abscissa axis "a" 
corr spond to width portions of th tread 1 com- 
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prised of th circumf r ntial ribs 11, th inner 
centr rows 3, outer centr r ws 4, inner shoulder 
rows 5 and outers should r rows 6. Num rically 
r produced on the ordinate axis "b" ar the 
amounts of the blocks arranged in the individual 5 
areas A, B, C, D, E, in relation to the number of the 
blocks provided in the inner centre rows 3 cor- 
r spending to areas B. 

The chain lines C referred to areas C show the 
virtual amount of the blocks 7 detectable in the io 
outer centre rows 4 by effect of the first cuts 8 and 
slots 9a. 

Advantageously, on varying the number of 
blocks from one row to the other, the longitudinal 
stiffness detectable at corresponding areas of the is 
tread width varies correspondingly. As the graph in 
Fig. 2 clarifies, such a longitudinal stiffness gradu- 
ally increases from the outer side edges 1a of the 
tread 1 towards the equatorial plane X-X, as far as 
its maximum value is reached at the circumferential 20 
ribs 11. 

In accordance with the invention, such a vari- 
ation of the longitudinal stiffness has been found to 
enable the rolling noise produced by the tyre with 
which the tread 1 is associated to be greatly re- 25 
duced as compared with the known art, reference 
being particularly made to the noise transmitted to 
th outside of the motor-vehicle. 

In the connection it has been found that the 
tread areas that are most liable to produce the 30 
outer noise are those closest to the equatorial 
plane X-X. In particular, at said areas the noise 
produced by rolling is particularly enhanced by 
rubbings and deformations undergone by the 
blocks during the transitory steps of contacts and 35 
separations with and from the road-bed at the 
contact area. 

For better explaining why rubbings tend to be 
gr ater at the inner areas of the tread the following 
considerations become necessary. 40 

One of the factors determining the importance 
of the rubbings undergone by the blocks is their 
contact pressure at the contact area. 

It has been found that above all in the exit area 
from the contact area, where the separation of the 45 
blocks from the ground occurs, the contact pres- 
sure exerted by the blocks disposed close to the 
equatorial plane is much lower than that detectable 
in the blocks close to the outer edges 1a of the 
tread 1. Therefore, the blocks 7 disposed close to 50 
the centre areas will tend to undergo stronger 
rubbings than those close to the side edges 1a of 
th tr ad 1. 

Anoth r contributory factor in g n rating rub- 
bings is r presented by th acc I ration undergon ss 
by th blocks 7 during th contact and separation 
steps with and from th contact area. As th valu 
of such accel rations is a function of th squar 



radius according to which the blocks 7 ar distrib- 
uted about th tyr axis, the blocks closer to th 
equatorial plan X-X ar those that und rgo th 
gr at st acceleration in that th tread 1 , as known, 
has a convex outer profile seen in cross-section. 

By virtue of the invention therefore it is possi- 
ble to obviate the greater tendency to rubbing 
exhibited by the blocks 7 disposed in the areas 
close to the equatorial plane X-X by giving said 
blocks a greater longitudinal stiffness resulting from 
the bigger sizes of the latter, which in turn directly 
result from the smaller amount of blocks distributed 
over the circumferential extension of the tread in 
the centre rows 3, 4. 

It is to be advantageously noted that the small- 
er number of blocks in the centre areas of the 
tread 1 does not greatly impair the tractive features 
of the tyre. Said features in fact mostly rely on the 
great number of blocks 7, 7a, 7b arranged in the 
shoulder rows 5, 6 where the greatest contact 
pressure and smallest tendency to rubbing are 
found. 

Also the variation in the inclination of the trans- 
verse cuts 8 is advantageous for the purpose of 
reducing the outer rolling noise without jeopardizing 
the tractive features. In fact, the reduced angle "a" 
formed with the cuts 8 and longitudinal grooves 2 
close to the centre rows 3, 4 greatly smooths the 
impact of the blocks 7 onto the ground, exactly at 
the areas on which the outer noise most depends. 
On the contrary, the cuts 8 take an orientation 
perpendicular to the longitudinal grooves 2 and 
therefore to the running direction at the areas close 
to the side edges where the outer noise effects are 
felt the least and the tractive features are of great 
importance. 

Obviously, many modifications and variations 
may be made to the invention as conceived, all of 
them falling within the scope of the inventive idea 
characterizing it. 

In particular, the tread pattern shown in Fig. 1, 
referring particularly to the transverse grooves, is 
symmetric but said tread may also have an asym- 
metric pattern or a pattern showing mirror images 
on the two sides of the equatorial plane X-X. 

Obviously in manufacturing the tread of the 
invention the possibility of adopting other ex- 
pedients already provided by the known art for 
reducing the rolling noise is not excluded. 

Claims 

1. A tyre for motor-vehicl wheels provided with a 
tread producing a low rolling noise, comprising 
a raised pattern formed of a plurality of shaped 
blocks (7) distributed in parall I circumferential 
rows (3, 4, 5, 6) bounded by longitudinal 
grooves (2) xtending circumf r ntially of th 
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tyr and each comprising a giv n number of 
shaped blocks (7) separated from each other 
by respectiv transverse cuts (8, 9, 10), char- 
act rized in that in said tr ad each of said 
rows has an amount of shaped blocks (7) 5 
greater than the amount of shaped blocks (3, 
4, 5, 6) present in the row disposed consecu- 
tively in side by side relation therewith towards 
the equatorial plane (X-X) of the tread (1), in 
order to give the tread a gradually increasing w 
longitudinal stiffness from the outer side edges 
(1a) thereof towards said equatorial plane (X- 
X). 

2. A tyre according to claim 1, characterized in 15 
that the number of said block rows on each 
centre line of the tread is not smaller than 
three and not greater than five. 



9. A tyre according to claim 7, characterized in 
that th valu of the impact angle (a) in th 
block rows (6) closest t th sid edges (1a) of 
th tr ad (1) is in the rang of 70° to 105*. 

10. A tyre according to claim 1, characterized in 
that each of said rows (3, 4, 5, 6) has first 
transverse cuts (8) each extending consecu- 
tively of one of the first transverse cuts belong- 
ing to the block row disposed adjacently in 
side by side relation. 

11. A tyre according to claim 10, characterized in 
that said first cuts (8) consecutively aligned 
define continuous transverse grooves (13) each 
extending from the corresponding outer side 
edge (1a) of the tread (1) as far as close to 
said equatorial plane (X-X). 



3. A tyre according to claim 1, characterized in 20 
that at least one continuous circumferential rib 

(11) is disposed close to the equatorial plane 
(X-X), said rib being delimited between two of 
said longitudinal grooves (2). 

25 

4. A tyre according to claim 3, characterized in 
that it comprises two of said circumferential 
ribs (11) disposed symmetrically with respect 
to the equatorial plane (X-X) of the tread (1) 

and mutually separated by a central groove 30 

(12) . 



12. A tyre according to claim 10, characterized in 
that each of said transverse grooves (13), start- 
ing from the corresponding outer side edge 
(1a) has one straight portion substantially per- 
pendicular to the longitudinal grooves (2), a 
curved union portion and a second straight 
portion disposed obliquely relative to said lon- 
gitudinal grooves (2). 

13. A tyre according to claim 11, characterized in 
that said longitudinal grooves (2) have a small- 
er width than the first transverse cuts (8). 



5. A tyre according to claim 1, characterized in 
that the number of said shaped blocks in the 
axially innermost row is in the range of 20 to 35 
40. 

6. A tyre according to claim 1, characterized in 
that the number of said shaped blocks doubles 

on passing from one row to that disposed 40 
consecutively in side by side relation therewith, 
in the axial direction towards the outside. 



14. A tyre according to claim 12, characterized in 
that the ratio between the width of the longitu- 
dinal grooves (2) and the width of the first 
transverse cuts (8) ranges between 0.6 and 
0.2. 

15. A tyre according to claim 10, characterized in 
that at least one of said block rows (5, 6) has 
second transverse cuts (9) each of them being 
intermediate between two of said first cuts (8). 



7. A tyre according to claim 1, characterized in 

that in each row (3, 4, 5, 6) of said shaped 45 
blocks the transverse cuts (8, 9, 10) define an 
impact angle (a) with the adjacent longitudinal 
grooves (2) the width of which is greater than 
the width of the impact angle formed with the 
transverse cuts of the block row disposed con- so 
secutively in side by side relation therewith 
towards the equatorial plane (X-X). 

8. A tyr according t claim 7, characterized in 

that th valu of the impact angl (a) in th 55 
block rows (3) that are closest to th equatorial 
plan (X-X) is in th rang of 15* to 25*. 



16. A tyre according to claim 15, characterized in 
that the second cuts (9) are associated with 
outer shoulder rows (6), adjacent to the outer 
side edges (1a) of the tread (1), and inner 
shoulder rows (5) disposed side by side with 
the outer shoulder rows (6) towards the equa- 
torial plane (X-X). 

17. A tyre according to claim 15, characterized in 
that th width of the second cuts (9) is small r 
than th width of th first cuts (8). 

18. A tyre according to claim 17, characterized in 
that th ratio between th width of the second 
cuts (9) and th width of th first cuts (8) 
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ranges between 0.5 and 1. 

19. A tyr according to claim 15, characterized in 
that th shaped blocks (7) of at I ast on of 
said rows (4) have each at least one transverse 5 
slot (9a) extending towards said equatorial 
plane (X-X) over a portion of lower width than 

the width of the block itself, in the extension of 
one of said second cuts (9). 

70 

20. A tyre according to claim 19, characterized in 
that said transverse slots (9a) are associated 
with outer centre rows (4) disposed consecu- 
tively and side by side with the inner shoulder 
rows (5) towards the equatorial plane (X-X) of 75 
the tread (1). 

21. A tyre according to claim 15, characterized in 
that at least one of said block rows (6) further 
comprises third transverse cuts (10) extending 20 
parallel to said first and second transverse cuts 

(8. 9). 

22. A tyre according to claim 21, characterized in 

that said third transverse cuts (10) are asso- 25 
dated with outer shoulder rows (6) adjacent to 
the outer side edges (1a) of the tread. 
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